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Test Tutorial

Equipment Type: Protection Relay

Brand: Schweitzer (SEL)

Model: 751A

Function: 50 or PIOC- Instantaneous Overcurrent and 51 or
PTOC — Time Overcurrent

Tool Used: CE- 6003; CE-6006: CE6707; CE-6710: CE-7012 or
CE-7024

Objective: Timed pickup test of the units of Phase (51), timed
curve survey, instantaneous pickup test of phase units (50).

Version control:
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Statement of responsibility

The information contained in this tutorial is constantly verified. However, differences in
description cannot be completely excluded; in this way, CONPROVE disclaims any
responsibility for errors or omissions contained in the information transmitted.

Suggestions for improvement of this material are welcome, just user contacts us via email
suporte@conprove.com.br.

The tutorial contains knowledge gained from the resources and technical data at the time was
writing. Therefore, CONPROVE reserves the right to make changes to this document without
prior notice.

This document is intended as a guide only; the manual of the equipment under tested must
always be consulted.

ATTENTION!

The equipment generates high current and voltage values during its operation.
Improper use of the equipment can result in material and physical damage.

Only suitably qualified people must handle the instrument. It should be noted that the user must

have satisfactory training in maintenance procedures, a good knowledge of the equipment under
tested and also be aware of safety standards and regulations.

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the SEL 751A relay in Quick software

1. Relay connection to CE-6006
Appendix A-1 shows the relay terminal designations.

1.1 Auxiliary Source
Connect the positive (red terminal) of the Vdc Aux. Source to pin A0l on the relay

terminal and the negative (black terminal) of the Vdc Aux. Source to pin A02 on the
relay terminal.

Vdc Aux
Méx. 265V RELE
o
o -
Figure‘l

1.2 Current Coils
To establish the connection of the current coils, connect the 11 and 12, 13 and 14, 15

and 16 current channels to pins Z01, Z03 and Z05 of the relay terminal and connect
the common of the current channels to pins Z02, Z04 and Z06 of the relay terminal.
Using two channels for each current coil increases the maximum current generation

limit to 40 A.

seddil ok
‘r1 . B

Figure 2
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1.3 Binary Inputs
Connect CE-6006 binary inputs to relay binary outputs.
e BI1to pin 301 and its common to pin 302;
e BI2 to pin 303 and its common to pin 304;
e BI3to pin 305 and its common to pin 306;
e BIl4to pin 307 and its common to pin 308.

The following figure shows the details of these connections.

| BI %\
® o

301 3oz| ‘
303 = 304 ‘ ._ ‘
| B2| B4 |[B6 B8 |
——
307 308
Figure 3

2. Communication with the SEL 751A relay

First open the “AcSELerator QuickSet” and connect an Ethernet (or serial) cable
from the notebook to the relay. Then double click on the software icon.

Figure 4
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Click on the icon highlighted below to parameterize the communication settings.

3 AcSELerator® QuickSet - [Getting Started with QuickSet]
Tools Windows Help Language

00 [ | e om

QUICKSET.

Settings

Open previously saved settings

Device Manager
ger

g

Manage
Manage offlin settings and databases

Update

| Install and uy

0[] Rx0[]  Disconnected 10.0.0.15 23 Terminal = Tehet | il transfer = Yiodem

Figure 5
This relay allows three communication options: via serial cable, Ethernet cable and
via modem. In this tutorial we used the communication via Ethernet, in this first case
visualized on the front panel of the relay through the path “SET / Show > Port> 1>
Port 1 Settings” the adjustment “/PADDR” equivalent to setting “Host IP Address”
and the “TPORT” option equivalent to the “Port Number (Telnet)” setting.

Communication Parameters _

Active Connection Type
lNetwnrk I v‘

| Serial ‘ Netwark ‘Modeﬁ}

Connection Name

[ =

Host IP Address
[10.0.0.15 |

Port Number{Telnet)
[ \

File Transfer Option

OFTP ORaw TCP

@ Telnet OssH
= l
[ |

Level One Password

Level Two Password

[ Save to Address Book ] [ Default ]

I OK I [ Cancel I [ Apply I I Help ]
Figure 6
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To read the relay settings click on the icon highlighted below.

*#3 AcSELerator® QuickSet - [Getting Started with QuickSet]
File Edit View Communications Tools Windows Help Language -|&x
OABJIHD  RB|od | p|ler | am|B

QUICKSET
Settings

New
Create new settings

N Read
Read settings from a connected device

' Open

Open pre: tings
# Device Manager
a2

Open Device Manager

Setup

Communicati
Confi

Manage
Manage offiine settings and databases

Update

Install and update Quickset software and drivers

0[] Rx0[] Open: Connected 10.0.0.15 23 Terminal = Telnet File transfer = Yiodem

Figure 7
3. Parameterization of the SEL 751A relay

3.1 General
After reading the relay data click on the “+” sign next to “Global” and then
“General”. This tab set up the nominal values of phase sequence and frequency.

3 AcSELerator® QuickSet - [Settings Editor - New Settings 2 (SEL-751A 011 v5.15.1.2)]

File Edit View Communications Tools Windows Help Language - &%
6aBIHD (BR|( 0O R |ewr|[om
= © Global
e General
© EventMessenger =
© Setings Group Selection EIRRIHess o)
© Synchionized Phasor Measurement [nec v | Select: ABC, ACB
© Time and Date Management Settings )
© Breaker Failure FNOM Rated Frequency (Hz)
© ArcFlash Protection 60 | Select: 50, 60
& © Analog Inputs
@ O Analog Outputs DATE_F Date Format
© Station DC Battery Moritor [mov | select: MDY, YMD, DMY
& © Input Debounce
© Breaker Monitor FAULT Fault Condition (SELogic)

© DataReset ‘SOGlP OR SON1P OR S1P1P OR 51QP OR S0Q1P OR TRIP ‘ @
© Access Control
© Time Synchronization Seurce

# © Groupl

# O Gioup2

# © Group3

& © Front Panel

# © Report

# © PotF

#-O Potl

® © Pon2

O Potd

# O Potd

© Modbus User Map
# © DNPMaps

Parti#: 751A51ABA3A72851230 | Global : General ¥ Relay.rdb

Tx0[] RxD[]  Open: Connected 10.0.0.15 23 Terminal = Telnet File transfer = Yiodem

Figure 8
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3.2 Main
Click on “+” signs next to “Group 1" and “Set 1”” and choose the option “Main” In
this window set up the values of transformation ratios both CT and VT.

%3 AcSELerator® QuickSe! - [Settings Editor - New Settings 2 (SEL-751A 011 v5.15.1.2)]

Fie Edt Vew Commumeators Took Wrdwes Heb Lagusge
U @23/ 00 | v aon
Main

RID Rtay IdeckFier (16 characters)
ESESTY

TID Terminal darifier (16 characters)

FEEDER RELAY
& © Anvoglruts S
& © Ansog Duputs CTR Phase (14,19,1C) CT Ratio
Station DC Battery Mcritor 12 Rangs = 1 10 5000
O Ingut Debounce 7 %
O Breske: Mordor CTRN Neutral (1N CT Ratio
120 Range = 1 to 5000

16_5RC 16 Source (messured, cakulsed)
Sellct: MEAS, CALC

CTRG Residual (16) CT Ratio
Rangs = 1 t0 5000

PTR PTRat

100,00 Range = 1,000 10000,00

PTRS Synch, Ycltage (¥5) PT Ratio

180,00 Range = 1,00 ta 10000,00

MO Lne Voikage, Mominal Lne0-Lne (voks)

115,00 Range = 20,00 to 440,00, OFF

DELTAY Transformer Cornection

3 | select: Wi, ceLTA

SINGLEY Single Vokage Irgu

N | seboct: v,

& © Patd @

Part#: TSIASIABASATZ051230 Group 1 : Man § Relay.rcb
PO RO open Comeded 10.00.15 23 Terminal = Tokwt | Fie transfee = YWodam

Figure 9

3.3 Phase Overcurrent
Click the “+” sign next to “Overcurrent Elements” then “Phase Overcurrent”. The
relay allows you to adjust up to four elements with definite time and in these tutorial
two elements are used. The pick-up value of element 1 being adjusted to 25.0A with
an actuation time of 0.3s and element 2 to 37.5A with an actuation time of 0.0s.

%3 AcSELerator® QuickSet - [Settings Editor, - New Settings 2 (SEL-751A 011 v5.15.1.2)]

File Edit View Communications Tools Windows Help Language X
HRBJIHD (22 00 R wvE o0
= © Global ~ A
© General Phase Overcurrent
© Event Messenger
© Settings Group Selection Element 1

© Synchionized Phasor Measurement § §
© Tine i Dato Masisormont Sotiris SOP1P Maximum Phase Overcurrent Trip Fickup (amps sec.)

© Breaker Faiure 25,00 Range = 0,50 to 100,00, OFF
© ArcFlash Protection

© Analog Inputs

© Analog Outputs

© Station DC Battery Monitor
© Input Debounce

SOPID Maximum Phase Overcutrent Trip Delay (seconds)
0,30 Range = 0,00 to 5,00

@

S0P1TC Maximum Phase Overcurrent Torque Control (SELogic)

© Breaker Monior i =]

© DataReset

© Access Control Element 2

® T"’;e Synchionizaion Souty 50P2P Maximum Phase Overcurrent Trip Pickup (amps sec.)

i JD“SDEK 1 37,5 Range = 0,50 to 100,00, OFF
gl E""‘ o 50°2D Maximum Phase Overcurrent Trip Delay (seconds)

= © Overcurent Elements b O
LY Phise Overcuent
® NewalOveicmen S0P2TC. Maximum Phase Overcurrent Torque Control (SELagic)
© Fesidual Overcurent . =
© Negative Sequence Overcurient

& © Tine Overcurtent Elemert

© RTD Element 3

@ © Under/Over Voltage SOP3P_Maximum Phase Overcurrent Trip Pickup (amps sec.)

© Synchrorism Check b1 R
ge = 0,50 to 100,00, OFF
© PonetFact L]

© Power Elements
® O Frequency
© Tiip and Close Logic
© Recloser Control

S0P Maximum Phase Overcurrent Trip Delay (seconds)
Range = 0,00 t0 5,00

SOP3TC Maximum Phase Overcurrent Torque Control (SELogic)

© Demand Meter
® © Logicl =
© Graphical Logic 1

# © Group2 tement 4

# O Group 3 50P4P_Maximum Phase Overcurrent Trip Pickup (amps sec.)

O Front Panel Range = 0,50 to 100,00, OFF

& O Repot ) @
Part#: Group 1 ¢ ¥ Relay.rdb

0[] Re0[] Disconnected 10.0.0.15 23 Terminal = Telnet  File transfer = YModem

Figure 10
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Click the “+” sign next to “Time Overcurrent Element” then “Phase TOC”. This
option sets the timed element pickup, the time dial and the curve type. The relay
allows different adjustments for each phase. For simplicity the settings of all phases

are the same.

Table 1

Pickup Current

2.5

Curve Standard

IEC

Curve Type

C1 = Standard Inverse

Time dial

0.5

‘¢ AcSEL erator® QuickSet - [Settings Editor - Sobrecorrente (SEL-751A 011 v5.15.1.2)]

File Edit View Communications Tools Windows Help Language

AEBIHD 2B 00 B

w® on

- =X

= O Global ol R
© General Phase TOC
© Event Messenger
© Settings Group Selection A Phase
© Synchronized Phasor Measurement S1AP Time Overcurrent Trip Pickup (amps sec.)
© Time and Date Management Settings 2,50 Range = 0,50 to 16,00, OFF
© Breaker Failuie 2
@ ArcFlash Protection S1AC TOC Curve Selection
570 Andoglnpus 1 | select: U1, U2, U3, U4, US, C1, C2, C3, C4, C5
® O Analog Dutputs
18 lSlalch DbC Battery Monitor S1ATD TOC Time Dial
B® Inpa Detouce 0,50 Range = 0,05 to 1,00
© Breaker Monitor
® Dolaficse! S1ARS EM Reset Delay
O Access Control e
© Time Synchronization Source L] ] ceiectils
T g i’ouspeh S1ACT Constant Time Adder (seconds)
© Main 0,00 Range = 0,00 to 1,00
=@ Dveiciment Elmen S1AMR Minimum Response Time (seconds)
© Phase Overcurrent P = SR
© Neutral Overcurrent e s hee]
9, fiesiul vmmowient S1ATC Phase Time Overcurrent Torque Contral (SELogic)
© Negative Sequence Overcurrent —— S <
= O Time Overcurrent Element b E]
@® Phase TOC
© Magimum Phase TOC B Phase
= xég‘alirz"igq;gr’r\:ce Toc S1BP Time Overcurrent Trip Pickup (amps sec.)
© Neutral —
7 2,50 Range = 0,50 to 16,00, OFF
© Residual GND TOC o= el
o ETdD Overvo 51BC TOC Curve Selection
@O Under/Over Voltage ~
© Synchronism Check Cc1 + | Select: U1, U2, U3, U4, US, C1, C2, C3, C4, CS
:j ;’:x: ;Ia:;zms S1BTD TOC Time Dial
#- O Frequency 0,50 Range = 0,05 to 1,00
® :lip snd Closal e S1BRS EM Reset Delay
© Recloser Control
© Demand Meter N v | Select: ¥, N
%@ Logcl » SARCT Crnckant Tima Ardar fearnnde} b

Part#: 751A51ABA3A72851230  Group 1 : Phase TOC

¥ Tutoriais.rdb

%0 [] RxD[] Disconnected 10.0.0.15 23 Terminal = Telnet | File transfer = YModem

Figure 11
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‘3 AcSELerator® QuickSet - [Settings Editor - Sobrecorrente (SEL-751A 011 v5.15.1.2)]
File Edit View Communications Tools Windows Help Language _ &%
AEBJIHD 23 00 | | vE | oN

=@ Global Al &} SEIELCTUT, UZ; US; U%; U3, CF, 2, 03, ©F; —~
|
o Erastissares SIETD T0c Tne Dl
© Settings Group Selection 0,50 Baroes ko LU0
© Synchronized Phasor Measurement
© Time and Date Management Setlings S1BR5 EHReser ey
© Breaker Failure N | Select: ¥, N
O Arc-Flash Protection -
® © AnalogInputs S1BCT Constant Time Adder (seconds)
®- O Analog Outputs 0,00 Range = 0,00 to 1,00
© Station DC Battery Monitor .
@ © Input Debounce S1BMR Minimum Response Time (seconds)
© Breaker Monitor 0,00 Range =0,00to 1,00
© DataReset
© Access Control S1BTC Phase Time Overcurrent Torque Control (SELogic)
© Time Synchronization Source L
= © Group1
= O Setl C Phase
S j gjz:cu"em A S1CP Time Overcurrent Trip Pickup (amps sec.)
@ PR Oy erent 2,50 Range = 0,50 to 16,00, OFF
:‘ gz;:zla%:’:.:ﬁz\t 51CC TOC Curve Selection
© Negative Sequence Overcurient < v | Select: U1, U2, U3, U4, US, C1, €2, C3, C4, C5
= O Time Overcurrent Element DTt Tr B
o ime i
© Magimum Phase TOC 0,50 Range =0,05to 1,00
© Negative Sequence TOC
© Neutral GND TOC S1CRS EM Reset Delay
© Residual GND TOC ] vi Select: ¥, N
O RTD
@O Under/Over Voltage S1CCT Constant Time Adder (seconds)
© Synchronism Check 0,00 Range = 0,00 to 1,00
© Power Factor
© Power Elements S1CMR_ Minimum Response Time (seconds)
@O Frequency 0,00 Range = 0,00 to 1,00
© Trip and Close Logic
© Recloser Control S1CTC Phase Time Overcurrent Torque Control (SELogic)
© Demand Meter 1
® © Logcl 3 S

Part#: 751A51ABA3A72851230  Group 1 : Phase TOC

%0 [ Rx0[] Disconnected 10.0.0.15 23 Terminal = Telnet  File transfer = YModem

¥ Tutoriais.rdb

3.5Slot C

Figure 12

By clicking on the “+” sign next to “Logic 1” and then “Slot C” you can assign
function trips to each output using “Relay Word Bits . The outputs have been linked

as follows:

e OUT301-
e OUT302 -

Trip of element 50-1;
Trip of element 50-2;

e QUT303 — “OR” logic between the trip signals of the 51 elements of the three
phases;

e OUT304 — “OR” logic between the pick-up signals of the 51 elements of the
three phases.
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‘¢ AcSELerator® QuickSet - [Settings Editor - Sobrecorrente (SEL-751A 011 v5.15.1.2)]

File Edit View Communications Tools Windows Help Language

-5

eaboud | aEee| 2| er|om
O Main ~
= O Overcurent Elements SIOt C
© Phase Overcurrent
© Neutral Overcurent OUETIF SR ol e
© Residual Overcurrent N v | Select: ¥, N
© Negative Sequence Overcurrent
= © Time Overcurrent Element OUT301 (SELogic)
© Phase TOC S0P1T [
© Masimum Phase TOC
© Negalive Sequence TOC OUT302FS OUT302 Fail-Safe
© Neutral GND TOC N | Select: ¥, N
© Residual GND TOC -
© RTD 0UT302 (SELogic)
@ © Under/Over Voltage S0P2T @
© Synchronism Check
© Power Factor OUT303FS OUT303 Fail-Safe
© Power Elements N v | Select: ¥, N
# O Frequency
© Tirip and Close Logic OUT303 (SELogic)
© Recloser Control S1AT OR 51BT OR 51CT E]
© Demand Meter
= O Logicl OUT304FS OUT304 Fail-Safe
© SELogic Enables W v|sekavn
© SELogic Latch Bits
© SELogic Variables and Timers OUT304 (SELogic)
O SELogic Counters 514P OR 51BP OR 51CP (el
O Math Variables
© SlotA
o
© SlotD
© SlotE
© Mirored Bits Transmit SELogic Equations
© Graphical Logic 1
#- O Group 2
#- O Group 3
#- O Front Panel
@ © Report
# O PortF
#- O Port1
#-© Port2 v

Part#: 751A51ABA3A72851230 Logic 1 : Slot C

¥ Tutoriais.rdb

T*0[] Rx0[] Open: Connected 10.0.0.15 23 Terminal = Telnet | File transfer = YModem

Figure 13

After making all the adjustments, click on the icon highlighted in green in the
previous figure to send the modifications to the relay. The next figure shows the

options that have been modified. To send the changes click on “OK”.

3 Settings Group/Class Select @

Select Groups/Classes to Send
| Global

B B B B B B i e B S

Set1

Set 2

Set 3

Logic 1

Logic 2

Logic 3

Front Panel

Report

Port F

Paort 1

Paort 2

Port 3

Modbus User Map
DNP Map 1 Settings
DNP Map 2 Settings

|| DNP Map 3 Settings

& O

| Cancel |

Figure 14
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4. Quick software adjustments
4.1 Opening the Quick

Click on the “Conprove Test Center” icon.

S

Figﬁre 15'":

Click on the Quick software icon.
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G Conprove Test Center 202,160 —

G Conprove Test Center

CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
|@ Quick | [Q Differertial B Multimeter
B, VCC Aux 1P Power Directional
EIE Calibration “{" Distance
T Teste Plan % Master
Remote Generation Meter
I£ PSBOO0S Setup
Equipment Set. / Tests
_ﬁ Ramp
u: Hamanic Restraint #* Settings
Primary %}) Sequencer ﬁ Update Fimmare
Primary Tests * Synchronism tw Software Language v
$ cT 57 Overcument
T @] Transducer
@ Transformer [& Transient Play Support )
©Q Resistance ST Documentation and assistance
33 PMaster L Tutorials
DO Videos
3 Contact
Other £J Foum
Additional applications 4 Manual v
[@ Transient View &9 Quick Guide v
!ﬁ; Walidate POF Reports o Self-diagnosis
¥ Statistical Analysis Sy Remote Access

Copyright © Conprove 1984 - 2021

Figure 16
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GF HrdSet. €% GOOSE Set = . e e ] =
| Setti X
@ sync.set. 5, svset ﬁ‘ ng L)
Direc Add ore  View
Channels T3 Connection Test General Inform.  System  Motes 4Cbs.  Explanatory Figures  Check List  Others  Conmections out -
Hardware Test ut
Pre-fault ) Fault - pae [ Harmonics |/ Protection s x
Fault
| v~
v NOD1 Jata
v Analog. DC Output
v Binary Outputs
v GOOSE Outputs Location
v Time and Advancement Substation: v]
-
Address: | ]
o | S
Responsible
Name: ] >
Tool Test
DC Value
CE-6006 Series Num.:. [032071163021011100112XX
| DCValue
11 =T i L | B
ErrorList | Protection Status
+3 | ONLine New Aux. Source 110,00V | Heating: 0%
Figure 17

4.2 Configuring the Settings

When opening the software the “Settings” screen will open automatically (provided
that the option “Open Settings when Start” found in the “Software Options” menu is
selected). Otherwise, click directly on the “Settings” icon.

& 0 2 | = | Manual 202.152 (64 Bits) - CE-6006 (0320711)

Home Display Software Options
5 7 i . .
a &= Hrd Set. £ GOOSE Set On Editing... ’ B ;E % Waveform 11, Harmenics 11__‘ Set Ispc Offset = @ Py Fw @]
@ sync.set. 5, SVSet - te Test PElIEs] *

[ Accumulation @ Evaluations II__‘ Set Vspe Offset -
Direc Add ~ Start  Stop Settings| Present Recreate Restore View
Channels t¥ Connection Test Test [l Delete Al *+ Phasars Report |HE[™® Charts Layout
Hardware Results Generation Options Report Units Layout

Figure 18

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This makes reporting easier,
as this tab will be the first to be shown.

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
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INSTRUMENTOS PARA TESTES ELETRICOS
Settings x
General Inform.  System Notes & Obs. Explanatory Figures Check List  Others Connections IEI
Test:
Descr:  |Phase Qvercument Date: |13/08/2021 12:11:46
Tested device:
Location:
Substation: |CONPROVE ]
o
Address: [Visconde de Ouro Perta75 - Neighborhood Custédio Pereira ]
Cty: [Unedandia - State:
Responsible:
Name: ‘Mi:he\ Rockembach de Carvalho v‘
Tool Test:
CE-6006 Series Num |D32071163D2101110D11XXX
Defait v oK Cancel
Figure 19
4.3 System

In the following screen, within the Nominal sub tab, the frequency values, phase
sequence, primary and secondary voltages, primary and secondary currents,
transformation ratios of VTs and CTs are configured. There are also two sub-tabs
“Impedance” and “Source” whose data are not relevant for this test.

Primary Current: W
Secondary Voltage (FF): ’W
Ny [eBa0v

Secondary Current: ’W

Settings
General Inform. System  Motes & Obs. Explanatory Figures Check List  Others Connections
NOD1 >
Nominal Impedance  Source = AL
L
Frequency: |60 Hz > = e OfForward @
- -
Phase Seq.. |ABC ~ [ HH
3p power: |47.80 MVA ?; — —
1p: [15.33 MVA & —» “’1§” ”g
®
Primary Votage (FF): [13.80 KV ' S =
(FN): [7.97 kv % ? 3” @T ”g
@

3

EE

VTR F:
1200 Phase F Meutral M Ground | E Displ. D
CTRF: |400.0
VTRD/VTRF: [1,00 Voltage Currents
CTRE/CTRF. 1,00 L s 2 2 ktoV0: |1.00
FN |2 Vb F |6 b
Invert Polarity: z = = = ktoVZ: [1.00
g EEF g EISEF E |8 IE ktol0: [1,00
D |4 w EP [3] IEP kto12: [1,00
Defautt v oK Cancel
Figure 20
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There are other tabs where the user can enter “Notes & Obs., Explanatory Figures,”
can create a “Check List” of the procedures for carrying out the test and even create a
diagram with all the schematic of the connections between the test set and the test

equipment.
5. Channel Targeting and Hardware Configurations
Click on the icon illustrated below.

(&% IDEHE-~] Manual 2.02.152 (64 Bits) - CE-6006 (0320711)

Home Display Software Options
a &= HrdSet. <%0 GOOSE Set . @ 3  on Editing... -
@' sync. Set. S, 5V Set E1 Delete Test

Direc Add Reedit

Channels| t# Connection Test est ] Delete A

Hardware Results
Figure 21

Then click on the highlighted icon to configure the hardware.

Settings

General Inform. System  Motes & Obs. Explanatory Figures Check List  Others Connections

NOD1 =

Mominal Impedance Source

S =
Frequency: | 60 Hz - b _]WL.,.._ () Forward @* }[ }[

Phasze Seq.. |ABC w c H

3 power: |47.80 MVA 5
1p: [15.93MvA @ —s=| 0B ‘”13” ”

&
Primary Voltage (FF): [13.80 KV .
3 5|13

(FN): |7.97 KV

Primary Cument: W
Secondary Voltage (FF): W g GT;” |‘
Ny [eB40v -
Secondary Cument: W

VTR F:
120.0 Phase F Neutral | N Ground | E Displ. D
CTRF: 4000
VTRD/VIRF: [1,00 Voltage Currents
CTRE/CTRF. [1.00 1] Va 2 kto V0: |1,00
j FN (2] w F
Invert Polarity: = = kto V2 [1.00
O vrsF LcTsF E ktol0: 1,00
Ovto JcTE

wl|~l| |
o

D [4] W EP IEP ktol2: [1,00

Defauit  |v OK Cancel

Figure 22

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.
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Choose the channel configuration; adjust the auxiliary source and the stopping
method of binary inputs. To finish click on “OK”.

Settings *
Master Slave Binary Outputs: Auxiliar Source:
Initial State 350V
Model: | CE-G006 Serial N% 03207116302101110071 1304 BOT: |NO -
Analog. Output ®) Default (O F o —
alog. Outputs: . au Tee
BOZ: |NO  ~ » 1oV
Default - Voltages:
BO4: w
. MO a0V
(O 6x 300 V- 90 VA
(O 3x 300 V- 90 VA 43V

O 3% 300V: 150 VA Vi V2 V3 Currents Analog Input: wn

V4
(O 3x 600V, 150 VA . . . . . . Clamp Scale Cither
000000

() 2 300 V- 200 VA IA: | 100mVA (10A) ~
) 1x 300 V: 400 VA 1B: | 100mV/A (104) ~

IC: [ 100mV/A (104) ~ 110,00V

Off

Binary Inputs:
(®) Not Used [ Connect VTs Contact | 5Vpk 50Vpk 100 Vpk
Default - Cumrerts: Bl & BIZ: .
(O 6x 20 A; 30 VA
Ol3x204%0vA ~ BRLEE

() 3x 20 A; 150 VA

| BIS & Bl:

eeeeeel | . U

O 2x 60 A; 200 VA .'.Ic o :} '
3

(O 1x 120 A; 400 VA "Mli2
Blectromechanical:

(O 2x 20 A; 400 VA
(O 1x30 A; 600 VA
() 1x24 8, 1100 VA

14 15| 18 [|"5%° nae

O Not Used [] Connect CTs [] DC Mode

TIP: To avoid performance protection, connect the current channets before confirming the setting. oK Cancel

Figure 23

On the next screen choose “Basic” and on the next window (didn’t shown) choose
“YES”, finally click on “Confirm”.

Channels Direct. O s
0
Set
CE6006 Advanced
y © #dvance <%0 GOOSE... T
= Serial Number:
[= N304 203011100 = 5, 5. Val
5 |03207116302101110011X0K .. | [] ON Line 5. Value... Import Export
Figure 24

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.
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6.1 Main Screen
First, click on the tab “Protection > Current x time > Overcurrent” s0 that the data
adjusted in the relay are configured in the software. Next, near to the current “I”
choose a node as a reference, in this case “40_101". Only after choosing the node the
fields for adjusting the 50/51 functions become active.

O 4
ONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS
6. Test structure for the 50/51 function

& | o 5 | = | Manual 202152 (64 Bits] - CE-6006 (0320711) — X
Home  Display  Software Options 2]
GF HrdSet. €% GOOSE Set On Editing.. ’ W 7—| P Waveform |, Harmanics [£ set Ispe Offset el 5 AV .F&gj @J
@ sync.5et. s, SV Set < B Delete Test “— |t Accumulation [ Evaluations [[ Set Vspe Offset PillEs| *
Direc Add Reedit oo Start  Stop  Settings Present Reaeate Restore View
Channels t¥ Connection Test Bl Detete Al - Phasors eport B8 Charts Layout -
Hardware Results Generation Options Report  Units Layout
Pre-fault )" Fault -~ X Monitering -~ X Inputs Bin,, GOOSE and Analog ... | Waveform |"Accumulations |“Phasors )/Harmcmc:/I/Pmtection| s X
m Fault H ||| Angle Ref: | Auto - ICu'rert uime| Vottagextme  Dfferertial  Ham Restr.  Directional  Frequency
v NODI v NOO1 I Overcurrent | Undercurent
v Analog. DC Qutput An v I m0_I00 v Mutt. pick-up of timed curve. |2,00 Max.: (20,00 Chart v
~  Binary Outputs D Isl
t
v GOOSE Outputs
~  Time and Advancement 20
10
_ 50
/ Timers - X
Chronometer 1 20
Stop Interf On Watt . Wit Pk
L=z v 0s S0 20 50 10 20 5
Chronometer 2 Capture Time by: @ Chron. 01 O Chron. 02 Simulation: ~
Stop et Dial Time Clear
Disable ~ — =
Timed Curve v &1 1% Tol: [5.00%
[] Actuaton Lock Vit betw. Timers: [0s Pkp Expected Dip Expected t Expected I Absol. Tol.: [100,00mA
Timed! o o
[ Fix Max. Generation Time: - - = =
[bh:mm:ss] (Approximate) [ Inst. 1: [ o [ o [ t%Tol: [5.00%
Man. Increasef?] Ampl. [ ] Angle Clean Inst.2: [ a4 [ & [ t Absol. Tol: [30.00ms
[ “Elosw
ErrorList | Protection Status
44 ONLine New Aux. Source 110,00V | Heating: 0%

Figure 25

6.2 Overcurrent Screen

For the time overcurrent function, the following values are set:

Table 2

Dial Time

0,5

Timed Curve

IEC NI

Timed (Pkp Expected)

2,5

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.
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Inputs Bin.,, GOOSE and Analog ... l/-\"."avr:farm ]/-Accumulatians ]/F'hasors ]/Harmcnnics/]/Protection b

INSTRUMENTOS PARA TESTES ELETRICOS _—

Current x time  Voltage x time Differential Harm. Restr. Directional Frequency

Overcumrent  Lindercument

An v~ - |AQ 101 R Mult. pick-up of timed curve, |2.00 Max.: |20.00 Chart ™
" i)
50

20 ""-q.q__h
“‘-—-\
10 1 Mult. Rkp [ ]
' 10 20 5.0 10 20 50
Capture Time by: (@) Chron. 01 () Chron. 02 Simulation: W
Dial Time: 0,50 Clear
Timed Curve: IEC Normal Irw. = i ."J L | % Tol.: EIDD e
Pkp Expected Drp Expected t Expected | Absal. Tol.: | 100,00 m&
Timed: |2,50 A | |
Inst. 1: | =l | =P t%Tol: |500%
Inst. 2: S| g = | t Absol. Tol.: |30,00 ms
Figure 26

The next adjustment is to enter instantaneous values 1 and 2.

Table 3
Pkp Expected (A) | T Expected
Inst.1 25,0 300ms
Inst. 2 37,5 Oms

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
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INSTRUMENTOS PARA TESTES ELETRICOS
& | 05 | - | Manual 202152 (64 Bits) - CE-6006 (0320711) - X
Home  Display  Software Options ~ @
GF HrdSet. €% GOOSE Set On Editing.. - ’ s Waveform |, Harmonies [£ set Ispe Offset I " .F&gi @
@ sneset. s, svset ) G Delete Test | Accumulation () Evaluations [fi Set Vspe Offset s 1
Direc Add  Reedit Start  Stop Settings Present Recreate Restore View
Channels t¥ Connection Test Test [ Delete All 4 Phasors Report m el 5 e o
Hardware Results Generatian Options Repart  Units Layout
Pre-fault )" Fault Monitoring | Inputs Bin,, GOOSE and Analog ... | Waveform |"Accumulations |“Phasors |"Harmonics ) Protection s X
| Eault Cument xtime  Vokagextme  Differertial  Ham.Restr.  Diectional  Frequency
NOO1 Undercurrent
I Muit. pick-up of timed curve, [2,00 Max.: [2000 Chart -

Analog. DC Output

v
v

v Binary Outputs
v GOOSE Outputs
v

Time and Advancement

Timers
Chronometer 1

Stop Inter. On Watt

[DRable v os ’ 10 20 50 10 2 50
Chronometer 2 Capture Tmeby: @ Chron. 01 ) Chron. 02 Simuation
Stop Inter.

Dial Time: [050 a
estne Plam ava: oo

[ Actaatontock  Wait betw. Timers: o5 Php Expected Dip Expected { Expected I Absol Tol.: [100.00mA
e S l_l_l— Tmed: [250 A 2| 2l o

[bhomm:ss] (Approximate) nst. 1 [2500A [ [ A [30000ms | t%Tol: [5.00%
Men Increasel?] Ampl (] Angle st 2 37508 ol | A s | t Absal. Tol.- [30.00ms
C e

Error List Protection Status

44| ONLine New 0%
k3 \ \

| Aux. Source 110,00v|  Heating:

Figure 27

In the “Simulation ” field, the fault type, in this case ABC (three-phase) is adjusted, in
addition to adjusting the current and time tolerances both relative and absolute. The
data shown below are taken from Appendix A.

Simulation:

| % Tal.:
| Absol. Tal

t % Tol.:
t Absol. Tal.:

ABC

5,00 %
100,00 m&

4,00 %
50,00 ms

H 1

Figure 28

6.3 Timed element pick-up test

For the pick-up test, a ramp is used to increase the current value. For this, choose the
tab “N01” the option “Ramp " and click on the highlighted icon.
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& | 3 5 | = | Manual 202152 (64 Bits] - CE-6006 (0320711)

Display  Software Options

G, Hrd Set,

@ syne. set.

€5 GOOSE Set
5, SV Set

On Editing... -

> I

{25 Waveform ||, Harmonies [ Set Ispc Offset

“— | Accumulation [ Evaluations [[ Set Vspe Offset

I
- X

i D = [
: O & B

B - i S e e T Ve
Hardware Results Generatian Options Repart  Units Layout
Pre-fault )" Fault -~ X Monitering -~ X Inputs Bin,, GOOSE and Analog ... |”Waveform |"Accumulations |“Phasors |"Harmonics ) Protection s X
Fault ||| Angle Ref | Ato = ‘ Current x time ~ Voltage xtme  Differsrtial ~ Ham Restr.  Directional  Frequency
~ || channels/ Definition | Ramp v v NOO1 Overcurrent  Undercurent
Point  Channel Definitions I: | A0_l01 v Mut. pick-up of timed curve. |2.00 Max_: |20,00 Chart ~
5 EE
b |ADI02 |tiner 1.00s
lc  |AD_I03
g S Timers | - x
. Chronometer 1
Stop Interf On Wat
L=z v 0s 10 20 50 10 2 5
Chronometer 2 Capture Time by: @ Chron. 01 O Chron. 02 Simulation: |ABC v
Stop et Dial Time: [0.50 Clear
Disable ~
Timed Curve: | |EC Nomal Inv. ~ f v 1% Tol ISD?
v Analog. DC Output [ Actuatontock  Wait betw. Timers: [0s Pkp Expected Dip Expected t Expected I Absol. Tol.: [100,00mA
v Binary Outpuis [ Pt ortotiom: [ [ Timed: |2.50 A o O of
v GOOSE Outputs [hhemm:ss] (Approximate) X : Inst. 1: [25.00A =V [ =i [300.00ms t%Tol: [400%
v Time and Advancement Man. Increase st 2 [3750A  [Slll | Sl [oms tAbsal. Tol- [50.00ms
E 0,500
ErrorList | Protection Status
+3 | ONLine New Aux. Source 110,00V | Heating: 0%
Figure 29
For the first channel set the value of 2,40A, then right click and choose the following
options to configure the currents as balanced three-phase with positive rotation.
Ramp X
Ramp Type ® Direct Riesst Timers to Each incrementing Generation Approx. Time of Each Iner.: |18
Modules ~| (O Pulsed Keep Harmonic During Incrementing
Initial Values Limits and Increases Reset
Channels/ Definition Limit Iner. dldt MSteps | Time
[
Point | Channel |Mod. |Ang. |Freq Ll ‘:
la AD_I0M 2404 J]0° £0,00 Hz (8]
Ib AD_l02 DA Clear All
lc AD_I03 DA Voltages b
Currents > Clear Modules
Frequencies 3 Clear Angles
Default Aute Format. Clear Frequencies
Reduced Auto Format. 7‘ Free
Format. By Dec. Places Number Three-Ph. Eq. - Mominal Rotation
Data Association Three-Ph. Eq. - Reverse Rotation
Equals
Calculate Ground Current
Antention: The Reset Chron settings. Each the Incr... Direct or Pulsed and
Binary Outputs GOOSE Outputs Incr times. and Reset will be the same for all nodes.
Channel Incr. Channel Incr.
7] | BOO01
] | BOO2 Incr. T
7] | Bo03 Limit
] | BODS Initial valuaI
] | BOOS
] | BODS Generation
Time Every
Iner.
oK Cancel

Figure 30
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Select channel “Ia” and adjust the following threshold and increment values.

Ramp

X

Ramp Type (@) Direct Reset Timers to Each incrementing | Generation Approx. Time of Each Incr.: |15

Modules ~ | () Pulsed Keep Hamonic During Incrementing

Inttial Values Limits and Increases Reset

Channels/ Definition Limit Iner. didt N Steps | Time

716 | |2e0a  [1000ma (10,00 mA 21,00 21,00

Poit | Channel | Mod b e 2 \: zso’: moom’: .1000 m:vls 21,00 21 oos

= Eoln LS E00 [ ZIBD’: 10‘00 m’: 10‘00 m:v's Z‘IIDD Z‘IIDD .

b |AD_ID2 | 240A |-1200° |60.00Hz < it Smh | R mAs L s

lc AD_103 2404 1200° | 60,00 Hz

] Attention: The Reset Chron settings. Each the Incr., Direct or Pulsed and
Binary Outputs GOOSE Outputs Incr times. and Reset will be the same for all nodes.

Channel Incr. Channel Iner.
][00
[ | BOO2 Incr. T
R Limit
[ | BOOS Initial \ralue[
]| Bo0S
[ | BODG Generation
Time Every
Incr.
Figure 31

The next step is to choose the stop interface which in this case is BI04. Start the
generation by clicking on the icon below or using the shortcut “Alt + G”.
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@ =1 kX Manual 2.02.152 (64 Bits) - CE-6006 (0320711) - x

ivo Home Display Software Options - 0

a GF HrdSet. €% GOOSE Set On Editing.. - ’ {25 Waveform ||, Harmonies [ Set Ispc Offset —Y " .F&gi @
@ sync.set. 5, svset &) [ Delete Test |24 Accumulation B Evalustions [[ Set Vspe Offset . 2] ki
Direc Add Reedit o start | stop  settings Present Reareate Restore View
Channels t¥ Connection Test  Test D] Delete All “ Phasors Report m ®  Charts layout -

Hardware Results Generation Options Report  Units Layout
| Inputs Bin,, GOOSE and Analog ... |”Waveform |"Accumulations |“Phasors |"Harmonics ) Protection s X
Current xtime  Vosgextme  Differerntil  Ham. Rest.  Directional  Frequency

Monitoring |

Undercurent

I Muit. pick-up of timed curve, [2,00 Max. [20.00 Chart -
B e

Channels/ Definition

Point | Channel
la |ADIOT  [Modules

b |ADI02 |tiner1.00s
I |AD_I03

5
] Timers
Chronometer 1
Stop Interf. On Wait i
Blo4 v fes ’ 10 20 50 10 2 50
Chronometer 2 Capture Tmeby: @ Chron. 01 ) Chron. 02 Simuation
= o=
sable ~|
Timed Curve: [IEC Nommal Inv. ~ 2| ][ 1% Tol.: [5.00%
Vv Analog. DC Output [ Actuation Lock /st betw. Timers: [0 s Pkp Expected Drp Expected t Expected | Absol. Tol.: [100,00 mA
v Binay Outputs [ e o Goraontne: [ [ LT Al
v GODSE Outputs hhcmm:ss] (Approximate) el inst. 1: [25008 [ [ =i [300.00me t%Tol: [400%
v Time and Advancement Man. Increase’| Al Angle = inst.2: [37504 [ [ef [ Sl Joos tAbsol. Tol - |50.00ms
E 0,500

Error List Protection Status

[ 45| ONLine | New [ | Aux. Source 110,00v|  Heating: 0% |

Figure 32

To view the values being generated click on “N01” within the “Monitoring” tab.
After the performance click on the highlighted icon to capture the tested point.

& | 0 (3 [ = | Menusl 202,152 (64 Bits) - CE-6005 (0320711) - X
Home  Display  Software Options ~ @

G% HrdSet. <0 GOOSE Set On Editing... - ’ . x5 wavetorm ||, Harmonies  [{ Set lspe Offset 4% Rﬁ @
@ syncset. s, svset ) B etete Test |24 Accumulation [ Evaluations [[7 Set Vspe Offset p§| kd
Direc Add  Reedit | Start  Stop  Settings Present Reaeate Restore View
Channels t3 Connedion Test Test Gu] Delete All = Phasors Report m e Charts layout -
Hardware Results Generation Options Report  Units Layout

Monitoring | - X Inputs Bin., GOOSE and Analog .. | Waveform | Accumulations |Phasors | Harmenics J Protection s X
|AngleRef [ato ] Cument xtime  Votagextme  Differentil  Ham. Restr.  Directional  Frequency

~ Overcurrent  Undercurrent

Channels/ Definition Channels/ Definition
Point | Channel | Definitions Point |Channel | Mod. | Ang. 1 Mt pick-up of timed curve. [200  Max.: [2000 Chart ~
la AD_I01 Modules la A0_101 2514 o kil

b |ADI02  |tincr1.00s b 2002 |251A |2400

le  |AD03 A013  [251A |1200

NOO1

Timers

Chronometer 1
Stop Interf. Operated
BI04 ~ | |os7Es

10 20 5.0 10 0 50

Chronometer 2 Capture Timeby:  ® Chron. 01 O Chron. 02 Smulation: |ABC |

plopliasc Dl Tme: [0ED Clear
[ sctatontosk  visitbetw. Timers: [os Plep Expected Drp Expected t Expected I Apsol. Tol: [100.00mA
%

[ Fix Max. Generation Time: l_l_l— [E=d| 250 A i |l
hhimm:ss] (Approxmate) Inst. 1. [500A o I =t F0000ms T

Time and Advancement Man. Increase . Ao Angle Clean Inst. 2: [37.50A o [ Ll [o00s tAbsol. Tol.: |50.00ms

v Analog. DC Output

v Binary Outputs

v GOOSE Outputs

E 0,500
Error List Protection Status

[+2 | oNLine | New [ | Aux. Source 110,00V|  Heating: 0% |

Figure 33

In this case, the pickup found was 2.51A, within tolerance.
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6.4 Instantaneous Element 1 Pick-up Test

Click on the “...” icon and enter an initial value of 24,50A, limit value of 25,50A and
the increment as 100.0mA.

Ramp *

Ramp Type (@ Direct Reset Timers to Each incrementing Generation Approx. Time of Each Incr.: |15 |

Modules ~| () Pulsed Keep Hamonic During Incrementing

Initial Values Limits and Increases Reset

Channels/ Definition Limit Iner. didt NSteps | Time

v |1 25,50 A 100,0 m& | 100,0 m&s| 11,00 11,00

Point | Channel | Mod. pe Fen = \: 2550? moom? moom:v's 11,00 1 00s

- Ao MDA 10° $0.00 e | 25I50’: molo m molo m:v's 11I00 11I00 :

b |AO_ID2 | 24504 |-1200° |60.00Hz < = e il 1L i

le AD_ID3 24504 |1200° |60.00Hz
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Figure 34

The next step is to choose the stop interface which in this case is “BI01”. Start the
generation by clicking on the icon below or through the shortcut “4it + G”.
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Figure 35

The value of the pick-up was found to be 25,1A being within the range of values
provided by the manufacturer.

& ny=1"El Manual 202,152 (64 Bits) - CE-8006 (0320711) - X

Home Display  Software Options 2]

a @ HrdSet. £ GOOSE Set s E\; On Editing... - ’ i Waveform ||, Harmonics  [£, Set Ispe Offset b M . %
@ sync.set. s, sV set o est | Accumulation [ Evaluations [f7 Set Vspe Offset F |
Direc Add dit o Start | Stop Settings Present Re(reate Restore  View
Channels ¥ Connection Test &l o I -+ Phasors Report m Charts layout +
Hardware Results Generation Options Report  Units Layout
Pre-fault ) Fault - X Monitering - X Inputs Bin,, GOOSE and Analog .. }"Waveform |"Accumulations | Phasors |"Harmenics }"Protection s X
Fault Angle Ref | Auta v” Curent xtime  Votagextime  Differertial ~ Hamm Restr  Directional  Frequency
~| Ovecument  Undsrcurent
# || Channels/ Definition Ramp v “ || Channels/ Definition
Point | Channel | Definitions Point | Channel | Mod. | Ang. Anov| 1 A0IN N Mt pick-up of tmed curve, |2,00 Max... [20,00 Chart 2
la | AO_ID1 Wodules la |AOI01 2510A [0°
b |ADI02 |tincr1.00s b A0z [2510A [2400°
ke |AO_I03 lc  [A0103  [2510A [1200°
v
= —
g ~ Timers - X
Chronometer 1
Stop Intef. Operated
BIOT ~ 288.2 ms
Chronometer 2: Capture Tmeby: @ Chron. 01 () Chron. 02 Simulation: |ABC
SI';I’D ::I“E'f' Dial Tme: [0.50 Clear
isable ~
Timed Curve: | |EC Normal Inv ~ P[5 1eTol: [500%
v  Analog. DC Output [ Actsaton Lock Vilait betw. Timers: [0 s Pkp Expected Drp Expected t Expected | Absol. Tol : 100,00 mA
~  Binary Outputs [ Fix Max. GensratonTime: l_ ,_ l— Timed: |2.50 A = ||
v GOOSE Outputs [hhemm:zs] (Approximats) inst.1: [25008 | Sl [ Ol [300.00ms t%Tol: [4,00%
~  Time and Advancement Man, Increase -~ A Angie Cle nst 2 [3750A [ [ Sl [ooos tAbsol. Tol: [50.00ms
E 0,500
Eror List | Protection Status |
43 | ONLine | New [ | Aux. Source 110,00V|  Heating: 0% |

Figure 36
6.5 Instantaneous Element 2 Pick-up Test

Insert a ramp with an initial value of 37.00A, limit value of 38.00A with an increment
value of 100.0mA and use Binary Input 2 (BI02) as the stop interface. After the
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performance capture the point by clicking on the highlighted icon. The figure below
shows the point already captured.
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Figure 37

The value of the pick-up was found to be 37,4A being within the range of values
provided by the manufacturer.

6.6 Curve Points Test

In this case, multiples of the timed element pickup is chosen as current values to be
tested. The first point tested was multiple 2 located at the beginning of the curve. As
the pickup is 2,5A the current value of the first point to be tested is 5,0A. In this case,
you must remove the ramp and choose the direct option. Change input binary to
“BI03 " wait for actuation and capture point by clicking highlighted icon.
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Figure 38

Repeat the process and choose other multiples, for example 3 and 5. The user can to
test as many points as he deems necessary. However the 3 points are enough to prove
the time dial, the norm and the curve type.
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Figure 39

The time found for each point is within the tolerance provided by the manufacturer.
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6.7 Instantaneous 1 Points Test

To check the operating time of element 1, choose BIO1 and test points with current
values above the pick-up value. The following figure shows the 26,0A value already
captured and the 36,0A value not yet captured.
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Figure 40
It is verified that the operating times are within the tolerance.
6.8 Instantaneous 2 Points Test
To check the operating time of element 2, choose BI02 and test points with current

values above the pick-up value. The following figure shows the 38,0A value already
captured and the 40,0A value not yet captured.
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Figure 41

It is verified that the operating times are within the tolerance. By choosing the option
“Table” and in the tab “Ix¢” you will find the current and time values captured, the
allowed time range and the final approval of the tested points.
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Figure 42
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By clicking on the “Pkp/Drp” tab, the expected, captured values, relative and
absolute errors for the pick-up tests are observed, as well as the final approval of the
tested points.
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Figure 43

7. Report

At the end of the test, an automatic report can be requested, just click on the icon
illustrated below or use the shortcut “Ctrl + R”.

=2 & B

Present Recreate Restore View
Report "El Charts Llayout -

Report Units Layout
Figure 44

When requesting the report, a screen opens where the user chooses the information
that should be shown in the report.
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A.1 Terminal Designations

Figure 47
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A.2 Technical Data

Instantaneous/Definite-Time Overcurrent (50P, 506G, 50N, 50Q)
Pickup Setting Range, A Secondary

5 A Models: 0.50-100.00 A, 0.01 A steps

1 A Models: 0.10-20.00 A. 0.01 A steps

50 mA Models: 5.0-1000.0 mA, 0.1 mA steps
2.5 mA Models: 0.13-12.50 mA, 0.01 mA steps

{The 50N elements in the 2.5 mA and 50 mA models have a built-in
30 ms security qualifier time delay.)

Accuracy: +5% of setting £0.02 * Inom
A secondary (steady-state pickup)
Time Delay: 0.00-5.00 seconds, 0.01 seconds
steps
Pickup/Dropout Time: <l.5 cycles

Inverse-Time Overcurrent (51P, 51G, 51N, 51Q)
Pickup Setting Range, A Secondary:

5 A Models: 0.50-16.00 A, 0.01 A steps

1 A Models: 0.10-3.20 A, 0.01 A steps

50 mA Models: 5.0-160.0 mA. 0.1 mA steps

2.5 mA Models: 0.13-2.00 mA, 0.01 mA steps
Accuracy: +5% of setting £0.02 « Inyom A

secondary (steady-state pickup)

Time Dial:

UsS.: 0.50-15.00, 0.01 steps

IEC: 0.05-1.00, 0.01 steps

Accuracy: +1.5 cycles, +4% between 2 and 30

multiples of pickup (within rated
range of current)

INSTRUMENTOS PARA TESTES ELETRICOS _—
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Equivalence of software parameters and the relay under test.

Table 4
Quick Software SEL 751A Relay
Parameter | Figure Parameter Figure
Dial Time 26 51 TD TOC Time Dial 11
Timed Curve 26 51 C TOC Curve Selection 11
Timed 26 51 P Time Overcurrent Trip Pickup 11
Inst. 1 27 50P1P Maximum Phase Overcurrent Trip Pickup 10
t Expected 27 50P1D Maximum Phase Overcurrent Trip Delay 10
Inst. 2 27 50P2P Maximum Phase Overcurrent Trip Pickup 10
t Expected 27 50P2D Maximum Phase Overcurrent Trip Delay 10
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